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(54) ROTATING MAGNETIC FIELD GENERATING UNIT FOR ELECTROMAGNETIC 
ROTARY APPARATUS 

(57)Abstract: 

PURPOSE: To provide a rotating magnetic field 
generating unit which has a low-resistance coil with a 

large number of turns. \\ «* 

CONSTITUTION: A coil is wound in such a manner that 
the radial movement of a nozzle 3 is stopped so that one 
or both ends of the coil 12 have more turns. The external a_ 
shape of the coil is limited within the range so that it 
does not interfare the reciprocal movement in the radial 
direction of a winding jig with respect to the projected 
poles at the time of winding a coil using the winding jig to 
the adjacent projected poles. Moreover, in the preferable 
profile, the winding layer is wound in all allowable range 
in the radial direction of each projected pole of a core. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a medial axis — electromagnetism, in order to generate rotating magnetic field according to 
the current supplied, a core with a salient pole including two or more salient poles arranged so that the 
outermost edge may meet the circle used as the center-of-rotation shaft of a rotating machine, and the 
same axle, and the electromagnetism which consists of a coil wound around each salient pole, 
respectively — the rotating-magnetic-field generating unit which is a rotating-magnetic-field generating 
unit for rotating machines, and is rolled so that at least one side may have many number of turns from 
other parts among the both ends of the coil wound around each salient pole. 

[Claim 2] The part currently rolled is a unit for rotating-magnetic-field generating according to claim 1 
made into the disorderly volume. [ than other parts of said coil ] [ more ] 

[Claim 3] Said coil is a unit for rotating-magnetic-field generating according to claim 1 or 2 which 
crosses to the whole set line possible range of said salient pole, and is rolled. 

[Claim 4] Said coil is claim 1 currently wound around even layers except for the rolled part from others 
and a part among both ends thru/or the unit for rotating-magnetic-field generating of three given in any 1 
term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the rotating-magnetic-field generating unit used as 
stators, such as a spindle motor especially used for an information record playback device etc. about the 
rotating-magnetic-field generating unit which consists of two or more cores with a salient pole 
prolonged in radial to a revolving shaft, and a coil wound around each salient pole, respectively in order 
to generate rotating magnetic field according to the current supplied. 
[0002] 

[Description of the Prior Art] In recent years, small thin shape-ization of information record regenerative 
apparatus, such as a 3.5" floppy disk drive, progresses, and small thin shape-ization of a spindle motor 
serves as main component engineerings. If a spindle motor is formed into a small thin shape, from a 
limit of a tooth space, a starting torque and the maximum load torque at the time of a rated revolution 
fall, a head and media adsorb, when a motor stops having turned and load torque becomes large, rotation 
precision may get worse and lead write errors may occur frequently. Then, it becomes an important 
technical problem how a small thin spindle motor is designed without dropping a starting torque and 
maximum load torque. 

[0003] This kind of the conventional coil (a coil is only called hereafter) and its conventional coil 
approach of a rotating-magnetic-field generating unit of a motor are shown in drawing 4 (a) and drawing 
4 (b). drawing 4 (a) and (b) one corner — it is plotting by the method, and drawing 4 (b) cuts the 
laminating core 2 of a motor by broken-line B-B in drawing 4 (a), it is the fragmentary sectional view 
seen from arrow-head C, signs that the salient pole 202 was equipped with the coil 6 are shown, and the 
cutting plane is shown by the slash. An attaching hole 5 is a hole for fixing the laminating core 2 to a 
motor pedestal (un-illustrating) etc. Drawing 4 R> 4 (a) is the part plan of the laminating core 2 which 
looked at drawing 4 (b) from arrow-head A, and shows the place which carried out the three-sheet 
laminating of the core 1 , used the former 13 for the salient pole 201 of the laminating core 2 which 
carried out insulating processing, and has twisted the wire rod 4 around it. In drawin g 4 (a), although the 
former 1 3 is used as a coil fixture, even if it is a nozzle, it is the same. 

[0004] A former 1 3 repeats a reciprocating motion in accordance with radial [ of the laminating core 2 
shown by the arrow head D ], guiding a wire rod 4 by the point 301 of a former 13. A wire rod 4 is 
twisted around the coil section of a salient pole 201 by rotating the surroundings of a salient pole 201, 
being guided to a former 1 3. In drawing 4 (a), through the medial axis, it is cut and the former 1 3 is 
displayed so that intelligibly. Moreover, in the salient pole 202, it is shown that wire rod volume 
attachment is already completed, and it **** that the wire rod is not rolled yet in a salient pole 203. 
[0005] Next, it explains in more detail about a coil, the example shown in drawing 4 (a) and (b) ~ the 
copper wire of 0.21mm of linearity — the lst-layer 14 turns, the 2nd-layer 13 turns, the 3rd-layer 14 
turns, the 4th-layer 13 turns, and a total of 54 turn volumes - he ******. The number of salient poles of 
the laminating core 2 is 15, and since the source resultant pulse number of a coil is a three phase circuit, 
it is 5= 54x270 turn per plane 1 . Coil resistance is set to about 1 .9 ohms per plane 1 . Since it is set as the 
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number with four almost same layers optimized in order to attain a target torque characteristic, this 
number-of-turns 270 turn is set up few to the maximum coil possible several 23 turns of a salient pole 
201 . Moreover, since it is a thin motor, the number of layers is also restricted to four layers. It is because 
the tip of a former 13 runs against the coil 6 wound around the salient pole 202 and cannot wind inside 
any more so that drawing 4 (a) may show making into a periphery side the location which twists a wire 
rod 4. Even if this is the case where another coil fixtures, such as a nozzle, are used, it is the same. 
[0006] Drawing 5 shows the count result of the torque-rotational frequency property (S8, S9, S10, SI 1) 
of the motor at the time of using the rotating-magnetic-field generating unit created as shown by 
drawing 4 , and a torque-current characteristic (S7). In a torque-rotational frequency property, SI 0 and 
SI 1 in case S8 and S9 do not perform revolving speed control show the time of performing revolving 
speed control by 300 and 360rpm, respectively. Moreover, it is a property when S8 performs 2 **** 
drives and S9 performs three-phase-circuit ******. 

[0007] Using internal load torque of a motor as 7gfcm(s), starting torques are 1 10gfcm(s) and maximum 
load torque is 70gfcm(s) in 75gfcm(s) and 360rpm at 300rpm so that it may illustrate. This is a value 
with which it is not fully satisfied of a target property (100 or more gfcms of starting torques, maximum 
load torque 70gfcm). Moreover, the power consumption of the motor in rated load torque 40gfcm is 
0.731w. 
[0008] 

[Problem(s) to be Solved by the Invention] First, the trouble of the conventional example is described 
below about the view of a motor property. When the torque constant Kt of a motor and the maximum 
drive current are set to Is, a starting torque Ts is shown by the following formula (1). 
[0009] Ts=KtxIs ... (1) 

A torque constant is proportional to the number of turns of a drive coil (coil 6), and the maximum drive 
current is in inverse proportion to the resistance R of a drive coil. Therefore, what is necessary is for 
there to be many numbers of turns of a coil, and just to realize the way of winding depending on which 
coil resistance becomes small, in order to enlarge a starting torque. On the other hand, since maximum 
load torque is the value of the torque in the nominal speed on the straight line which connected the 
idling speed omega 0 (Vin is a supply voltage value omega0=Vin/Kt and here) and the starting torque, if 
the torque constant Kt is enlarged, it should take the maximal value in a certain location. 
[0010] Although about 10 gfcms of starting torques are large to desired value in the above-mentioned 
conventional example, maximum load torque is the same value as desired value. If a number of turns is 
made [ many ] and a torque constant Kt is raised in the conventional example shown in drawing 4 (a) 
and (b), the coil resistance R will become large and a starting torque Ts will become small. Moreover, a 
torque constant becomes large, and since a no-load number of circuit becomes small, maximum load 
torque also becomes small. Moreover, if a number of turns is lessened and a torque constant is lowered, 
since a starting torque will become large since the maximum drive current increases and an idling speed 
will also become large, maximum load torque also becomes large. However, since the drive current in a 
rated load also increases, the problem that power consumption increases occurs. Moreover, since the 
heat loss in motorised IC also increases, it is necessary to fully take a thermal design into consideration, 
and cost may become comparatively high-priced. 

[001 1] Moreover, when carrying out a small thin shape-ized design more nearly further than the 
conventional example, only by line design, it is impossible to attain a target property, it is necessary to 
redesign a drive magnet, a core, etc., great investment for development is produce, and there is a fault 
that the cost of the motor itself will also go up, by modification of a magnet ingredient etc. 
[0012] This invention aims at offering the rotating-magnetic-field generating unit which rolled the coil 
so that there might be many numbers of turns of the coil to a coil and coil resistance might become small 
in view of the above-mentioned trouble. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble the rotating-magnetic- 
field generating unit of this invention a medial axis — electromagnetism, in order to generate rotating 
magnetic field according to the current supplied, a core with a salient pole including two or more salient 
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poles arranged so that the outermost edge may meet the circle used as the center-of-rotation shaft of a 
rotating machine, and the same axle, and the electromagnetism which consists of a coil wound around 
each salient pole, respectively — it is a rotating-magnetic-field generating unit for rotating machines, and 
among the both ends of the coil wound around each salient pole, at least one side is rolled so that it may 
have many number of turns from other parts. 

[0014] As for the part currently rolled, it is desirable to consider as a disorderly volume, to cross to the 
whole set line possible range of said salient pole, and to be wound. [ than other parts of said coil ] 
[ more ] moreover, said coil is wound around even layers except for the rolled part from others and a 
part among both ends — — it is desirable. 
[0015] 

[Function] the electromagnetism of this invention — after one end or both ends have suspended radial 
migration of a coil fixture so that a number of turns may increase more than other parts, as for the coil of 
the rotating magnetic field generating unit for rotating machines, a coil is coiled, and in case the 
appearance configuration of a coil uses a coil fixture for an adjoining salient pole and twists the coil of a 
coil, it is limited and formed in the range used as the hindrance of a reciprocating motion radial [ over 
the salient pole of a coil fixture ]. Moreover, in the desirable mode, the coil layer is rolled to the whole 
set line possible range covering radial [ of each salient pole of a core ]. If the rotating-magnetic-field 
generating unit of this invention is used in order to take the configuration of such a coil, a motor with 
small coil resistance with a large and torque constant, i.e., a starting torque and maximum load torque, 
can realize the optimal motor for little formation of a small thin shape of power consumption greatly. 
[0016] 

[Example] Next, the example of this invention is explained with reference to a drawing. Drawing 
showing the place where drawing 1 is performing the coil for the completed coil in one example of the 
rotating-magnetic-field generating unit of this invention and coil creation, drawin g 2 (a) - drawing 2 R> 

2 (d) The fragmentary sectional view and drawing 3 which looked at the laminating core 2 with which 
are process drawing for explaining the coil approach of the coil in the example of drawing 1 , and each 
is indicated to be by drawing 1 from arrow-head C along with broken-line OBB' It is the graph which 
shows the count result of the rotational frequency-torque characteristic of the motor using the rotating- 
magnetic-field generating unit of the example shown by drawing 1 , and a current-torque characteristic. 
In addition, the components shown by the same number as the conventional example are equivalent, and 
explanation is omitted. In this example, only a coil 12 differs from the conventional example. That is, 
how to the salient pole of a wire rod 4 to wind is different. 

[001 7] In drawing 1 , a nozzle 3 is going to start the coil to a salient pole 201 , after finishing coming a 
non-illustrated salient pole. In drawin g 1 , a nozzle 3 reciprocates to radial, a wire rod 4 is wound around 
a salient pole 201 , and the laminating core 2 forms a coil, when rotated centering on line OOfor shaft' of a 
salient pole 201 by the direction of arrow-head D. 

[0018] It just completed the regular winding of the 1st layer, and drawin g 2 (a) is moving the nozzle 3 to 
the right from Hidari, as the drawing 2 (a) Nakaya mark shows. The number of turns of a coil are 23 
turns. Next, the laminating core 2 rotates four times, standing it still, and a nozzle 3 is 4 turn volume 
attachment ** about a wire rod 4 to salient pole 201 right end. It twists at this time and a condition is in 
a disorderly volume condition. In drawing 2 R> 2 (b), the coil twisted while the nozzle 3 had been made 
to stand it still is smeared away and shown. 

[0019] It just completed the alignment volume of the 2nd layer, and drawing 2 (c) is moving the nozzle 

3 to the left from the right, as the drawing Nakaya mark showed. The number of turns of a coil are ** 23 
turn. Finally, the laminating core 2 rotates four times, standing it still, and a nozzle 3 is 4 turn volume 
attachment ** about a wire rod 4 at the left end of a salient pole 201 . It twists at this time and a 
condition is in a disorderly volume condition. The coil twisted around drawin g 2 R> 2 (d) while the 
nozzle 3 had been made to stand it still is smeared away, and it is shown. When the coil of a salient pole 
201 is completed, since a nozzle 3 is in an inner circumference side, it becomes easy [ passing a wire rod 

4 ] for the salient pole which performs volume attachment of a wire rod next. 

[0020] Although it becomes four layers in the thickest location of the coil layer which forms a coil, since 
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it is a thin shape-ized motor, this is because there is a limit of the height direction and only four layers 
can be rolled. The copper wire of 0.21mm of linearity is coiled for the lst-layer 23 turns, salient pole 
right end 4 turn, the 2nd«layer 23 turns, salient pole left end 4 turn, and a total of 54 turns so that it may 
illustrate. That is, it is set up similarly [ the total number of turns ] to the former. The number of salient 
poles of the laminating core 2 is 1 5, and since the source resultant pulse number of a coil is a three phase 
circuit, it is 5= 54x220 turn per plane 1 . This **** 220 turn is optimized in order to attain a target torque 
characteristic. The coil part rolled while the nozzle of a salient pole right end and a left end had been 
made to stand it still is for adjusting the total number of turns. 

[0021] Since an inner circumference side puts in without the tip of a nozzle 3 running against the coil of 
a salient pole 202 ( drawing 1 : salient pole [ finishing / a coil ]) since the periphery side of a salient pole 
201 is four layers and an inner circumference side is the thickness for three layers so that drawing 2 (d) 
may show, the 1st layer and the 2nd layer have been set up similarly to the maximum coil possible 
several 23 turns of a salient pole 201 . The resistance of a coil is set to about 1 .8 ohms per plane 1 , and 
becomes small about 0.1 ohms as compared with the conventional example. In this example, although 
the nozzle is used as a coil fixture, formers which were explained in the conventional example may be 
other coil fixtures. 

[0022] Drawing 3 shows the count result of the torque-rotational frequency property (F14, F15, F16, 
F17) in the motor created using the rotating-magnetic-field generating unit shown by drawing 1 and 
drawing 2 , and a torque-current characteristic (F13). In the number property of torque-****, F16 and 
F17 in case F14 and F15 do not perform revolving speed control show the property when performing 
revolving speed control by 300 and 360rpm, respectively. Moreover, it is a property when F14 performs 

2 phase excitation drive and F15 performs a three-phase-circuit excitation drive. 

[0023] Using internal load torque of a motor as 7gfcm(s), starting torques are 1 13gfcm(s) and maximum 
load torque is 73gfcm(s) in 78gfcm(s) and 360rpm at 300rpm so that it may illustrate. This is an almost 
suitable design value to a target property (100 or more gfcms of starting torques, maximum load torque 
70gfcm). As compared with the conventional example, only about 3 fgcm can earn torque. Moreover, 
the design value of the power consumption of the motor in rated load torque 40gfcm is the same as the 
conventional example at 0.732w, and does not increase. 

[0024] Furthermore, other examples are explained. Although the disorderly volume ( drawing 2 (b), 
drawing 2 (d)) of 23 turns and coil both ends considered the number of turns of a coil as four turns each 
in the example shown in drawing 1 R> 1 and drawing 2 in the 1st layer and the 2nd layer, since the coil 
approach of lessening the increment in coil resistance and earning the total number of turns is the 
purpose of this invention, modification of a number of turns is possible within the limits of it. 
[0025] Although the wire size made to 0.21mm and the number of layers was made into four layers in 
the above-mentioned example, it is also possible to change these parameters in the range which the Maki 
tooth space of a motor allows, and to consider as the optimal configuration. For example, when a nozzle 

3 does not need an inner circumference side at the time of the coil of the salient pole which adjoins if 
three layers are wound around an inner circumference side and the 1 st layer or the 2nd layer cannot wind 
around inner circumference with the salient pole configuration of a core etc., it is also possible for the 
way of winding it is made not to roll the disorderly volume by the side of inner circumference ( drawin g 
2 (d)), for example, an outside, to make a disorderly volume eight turns. 

[0026] 

[Effect of the Invention] As explained above, this invention can offer the rotating-magnetic-field 
generating unit which power consumption makes a motor with small coil resistance with a large and 
torque constant, i.e., a starting torque and maximum load torque, make large the optimal motor for little 
formation of a small thin shape realizable by giving a disorderly volume with more numbers of turns 
than other parts to at least one side among the both ends of a coil. 
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jP^4 0 g f cmTO^WiBJNIittO, 73 lw 

j[0 0 0 8] 
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(3 

3 

®i»h^Ts«, ti2<d^ (i) TTK^na. 

[0 0 0 9] Ts =K t X I s • • • (1) 

u m*mW}®m\zmm3<{ fr<oMVimK\z&ttm 

ffifI3&gCG>0 (a)0=Vin/Kt, c^TVinlit 70 
;U^«> B««i:|p|i:«T*S. 04 (a) f (b) - 

CO 0 l l] Sfc, ft*«J:D*&fc/J%ffl»ffifl:RIH-& 

to o 1 2] *&wa-±s2f$js^^ ---- 

[0 0 13] 

[0 0 14] WI23-f;Ko«o«»J:D*<*^nT^ 

ajKStsn, mmmm<o£mm*jmmm\z 



' »BB¥7 -7 5 2 7 0 

[0 0 15] 

t*mm\zmmfe&%m^T34)i>®mm$:mgm'fz 
mz. mmt&MtO&mizttrzv&fiftcoft&mmvtt 

[0 0 16] 

MUM] *»MO*««fc^HTHffi€:#flab 
0#H€ff^:oT^*tJ:5S^-fBI, 02 (a) —0 

2 (d) « % miommm\z&vz>n'fjv<ommij&$: 
fc, «e*«twi;«^Tw^n*«isattiRi«T?*D, us 

[0 0 17] 01 fcfc^T, /X/P3tt*B^03*f«* 
*U M37 2»j»2 0 lO«Ut«K0 0* %mz 

*WD*iftfcafis*6n*cifcj:t)«a43wwi2 

0 ll:#^a^WMt*. 
[0 0 18] 0 2 (a) ttS&lJfB08^J##^7L& 
(hil^TfeO, /X^3ttH2 (a) **WT^fJ:5 
»Cfe^e*fc»ftbT^«. ^«|(0#Sc«2 3^->T 
*fc, yX^3tt»±L/t**T«JB3723&M 
^I2 0 1«l:l$}4^4^->#f{^t 

2 (b) \Z^X, SXfr3*»±*1k1t&*m£ttV) 

[0 0 19] 02 (c) tt»2»B0»W««a*5S7L 
yX^3IMt*8lT*U&J;5lc* 
^6i:K»Bl/T^*. #«0)#fttttt2 3^->T?» 

yX;U3tt»jhbfc**TaH3723&t4 
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(4) 
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6 



5 

IM]&L^ffi2 0 l<DS«fc»»4£4*->*#mt 



(b) , 02 (d) ) ft, #4*->iUfc*«, 



4jBK&*ft unit WHfls^-^T***:*, neo/x7^-*«^T«js»ttt-rs^tt>pjiBT 

*Sl05«liR^*D, 4BL3WHt35t^fc»T**. «I*H, 3 7©««^tt*fc<koTW;, AMfllll 

-X S«*«4^-X SS2Ji2 3*->, Ttt^6tt<TaiB*&tt»2H3WrtWfc#»&^J: 

4*->, »5 4^->aws*nT^*. Tfrfr*, (02 (d) ) £**>ftn 

[0 0 2 1] 132 (d) ^6t?*>&«fcaiC, RK2 0 1 ^ 3^fift|iflt/J\3V^E— :?£D, fifths 

X;W3<b*«#*K2 0 2 (01 :#«ar^03e«) CO a«flftlCH^%-^«««^«IC$««@«»ftM 

JB 1 H tSS 2 2 0 1 OH^tSlTieSfc 23^- [BH®ffi¥ft:R9I] 

TV>«J& «*#9TKMbfcJ:5a:7*-v-*, [0 2] (a) , (b) , (c) , (d) tt, il^ 

[0022] H3it n, 02 x?jK*n&®iraRiHfc ^fc*. - 

fci-y b&m^Tft&Ltt-pfc&nzhw-m 30 [03] HiT**nfc**«©®<E»*«±3.-y b 

feS^tt (F14, F15> F16, F17) *m\*1t*-*0®tt- b)V#to&tWSL-hM# 

^-««»tt (Fl 3) <0ffJM8*£a*T. KO^-lel tt©tHMS*^-f 

«J*Wttfc:fey>T : F 1 4 tF 1 5»lsftijBtiHfli%fTt> [0 4] (a) ft, IE*®H6ttJHB±3.^? hfcfcft 

*fc*VT£#oV^ 0 0, 3 ' "^^Gfcb'^itt&CfcJ'f jW^^?c^O##S^: 

6 0 r pmT|eI<Eft«»*ffofct#«>»tt«^-r. * " " oTV^tu^^t^T^^. (b) te, (a) <D|SI 

fc, F 1 4i*2ffia8Btt* F 1 5»3ffiBlttKn«fr e*JMM=3.~y HfciMIB-BTflMJfU *B3C*Ift 

o£££<D»«n?»*. *>SJL&*»«KBT*S. 

[0 0 2 3] 0^T*J;?K:, *-^©rt«ft«fh^ [05] B4-e^sn&«*©@te«»58±3.-y h£ 

^7gfcmtbt, SSfrM^ttl 1 3 g f cm, ft ffl^fct-^^BCR- b;^»ttt««- h^Wtt 

*ft«HJ^H 3 0 0 r pmT7 8 g f cm, 3 6 0 40 ©ttJHS*&*T^:7:T?*2u 
r pmT7 3 g f cmm JIhtt, I&fttt (iBM 

V)V9 1 0 0 g f crafiLL «*ft«f Ml^ 7 0 g f c 1 37 

m) k»lt, \mmmimvt®x$>%. wmtw& 2 «S37 

h^24 0g f cm-CC^-^OMMOMIB 4 

0. 7 3 2wca*wtrai;T«D, JMuracfciafc 12 rw;i, 

v>„ .201,202. 203 sea 

[0024] £e>ic «©*it«ifcoif»TiBwr*. 0 f 1 3 vw-fuam 

1, H2K:wt*ttflTlt 4MftO*«Bc« SB 1 ■ tSB F14-F17 Ml^-EMEfttttt 



[0 0 2 5] ±fB|^}S^T«, ®m*0. 2 1 mm, fl 
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[04] 
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